Blockade of phosphodiesterase-III protects against oxygen-glucose deprivation in endothelial cells by upregulation of VE-cadherin.
We recently reported that a phosphodiesterase-III inhibitor, cilostazol, prevented the hemorrhagic transformation induced by focal cerebral ischemia in mice treated with tissue plasminogen activator (tPA) and that it reversed tPA-induced cell damage by protecting the neurovascular unit, particularly endothelial cells. However, the mechanisms of cilostazol action are still not clearly defined. The adheren junction (AJ) protein, VE-cadherin, is a known mediator of endothelial barrier sealing and maintenance. Therefore, we tested whether cilostazol might promote expression of adhesion molecules in endothelial cells, thereby preventing deterioration of endothelial barrier functions. Human brain microvascular endothelial cells were exposed to 6-h oxygen-glucose deprivation (OGD). We compared cilostazol with aspirin treatments and examined 2 representative AJ proteins: VE-cadherin and platelet endothelial cell adhesion molecule-1 (PECAM-1). A protein kinase A (PKA) inhibitor, LY294002 (a PI3-K inhibitor), db-cAMP, and RP-cAMPS were used to assess the roles of cAMP, PKA, and PI3-K signaling, respectively, in cilostazol-induced responses. Cilostazol and db-cAMP prevented OGD-stress injury in endothelial cells by promoting VE-cadherin expression, but not PECAM-1. Aspirin did not prevent cell damage. P13-K inhibition by LY294002 had no influence on the effects of cilostazol, but inhibition of cAMP/PKA with PKA inhibitor and Rp-cAMPS suppressed cilostazol-induced inhibition of cell damage and promotion of VE-cadherin expression. In contrast, OGD stress had no detectable effects on VEGF, VEGF receptor, or angiopoietin-1 levels. Cilostazol promotes VE-cadherin expression through cAMP/PKA-dependent pathways in brain endothelial cells; thus, cilostazol effects on adhesion molecule signaling may provide protection against OGD stress in endothelial cells.